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PRELIMINARY AMENDMENT UNDER 37 C.F.R. S 1.115 

Applicant wishes to preliminarily amend the present application as set forth below. 
IN THE SPECIFICATION: 

On page 2, line 4, delete "tot" and insert therein - -to- -; 

line 8, delete "say a factor 3 for safety" and insert therein - -such as a factor of 
safety of 3- -; 

line 13, delete "even" and insert therein - -further- -; and 

line 35, delete "tool" and insert therein - -tooled- -. 
On page 3, line 20, delete "This, such that" and insert therein - -Thus,- -. 
On page 4, line 29, delete "pool" and insert therein - -pole- -; 

line 30, delete "pool" and insert therein - -pole- -; 

line 31 , between "product" and "sparks" insert a comma (- -,- -) therein; and 



line 32, delete "locally" and insert therein - -the local- -. 

On page 12, line 35, delete "than" and insert therein - -then- -. 
IN THE CLAIMS: 

Cancel claims 1-12. 

Add the following new claims 13-32. 
-1 3. (Newly Added) A press block for inserting a plurality of terminals into a 
substrate, comprising: 

a generally planar base having a thickness substantially less than a length of the 
terminals; and 

a plurality of discrete openings through said base, each opening associated with a 
respective one of the terminals. 

14. (Newly Added) The press block as recited in claim 1 3, wherein the press block is 
metal injection molded. 

1 5. (Newly Added) The press block as recited in claim 13, wherein the press block is a 
composite of a polymer and a fine grain metal. 

16. (Newly Added) The press block as recited in claim 13, further comprising walls 
extending from edges of said base and defining an open area therebetween in 
communication with said openings in said base. 

1 7. (Newly Added) The press block as recited in claim 1 3, wherein said openings are 
tapered. 

1 8. (Newly Added) The press block as recited in claim 1 3, wherein a surface of said 
openings has a convex profile. 
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1 9. (Newly Added) The press block as recited in claim 1 3, further comprising a second 
press block, said press blocks stackable end-to-end without a loss of contact position. 

20. (Newly Added) A press block for inserting a plurality of terminals into a substrate, 
comprising: 

a front face receiving the terminals; 
side walls extending from said front face; 
an open area between said side walls and said front face; and 
a plurality of openings in said front face in communication with said open area; 
wherein the terminals extend through said openings and reside within said open 
area during insertion. 

21 . (Newly Added) The press block as recited in claim 20, wherein the press block is 
metal injection molded. 

22. (Newly Added) The press block as recited in claim 20, wherein the press block is a 
composite of a polymer and a fine grain metal. 

23. (Newly Added) The press block as recited in claim 20, wherein said front face has 
a thickness substantially less than a length of the terminals 

24. (Newly Added) The press block as recited in claim 20, wherein said openings are 
tapered. 

25. (Newly Added) A press block for inserting a plurality of terminals into a substrate, 
comprising: 

a body; 

a plurality of fingers extending from said body and adapted to receive the terminals 
between adjacent fingers; and 
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a member extending between distal tips of a pair of adjacent fingers. 

26. (Newly Added) The press block as recited in claim 25, wherein said pair of 
adjacent fingers reside adjacent an edge of said body. 

27. (Newly Added) The press block as recited in claim 26, further comprising a second 
member extending between a pair of adjacent fingers adjacent an opposite edge of said 
body. 

28. (Newly Added) The press block as recited in claim 25, wherein the press block is 
manufactured by one of spark erosion and metal injection molding. 

29. (Newly Added) A method of making a press block used to insert a plurality of 
terminals into a substrate, comprising the steps of: 

forming a generally planar base having a thickness substantially less than a length 
of the terminals; and 

forming a plurality of discrete openings through said base, each opening associated 
with a respective one of the terminals. 

30. (Newly Added) The method as recited in claim 29, wherein the forming steps 
comprise metal injection molding. 

31 . (Newly Added) The method as recited in claim 30, wherein the metal injection 
molding step comprises: 

providing a composite of a polymer and a fine grain metal; 
injecting said composite into a mold; and 
depleting said polymer from said composite. 

32. (Newly Added) The method as recited in claim 29, wherein the openings forming 
step includes the step of providing a convex profile.- - 
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REMARKS 

Applicant cancelled claims 1-12 and added new claims 13-32. Claims 13-32 
remain. No new matter was entered. Applicant submit that the claims are now in 
condition for allowance. Claims 13-32 define an invention that is patentable over the 
cited references. Applicant solicits the allowance of claims 13-32 at an early date. 
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Title 



A Connector Press Block. 

Field of the Invention 

The present invention relates to connectors and, more 
specifically, to a connector press block for use in an application device 
for through hole mount on a Printed Circuit Board (PCB) of a connector 
having press-fit type contact terminals. 

Background of the Invention 

In modern PCB assembly lines connectors, such as 
connectors of the press-fit type, are applied on a PCB by automatic 
application machines. In general, such application means comprise one or 
a plurality of applicator heads bearing a press block having suitably 
shaped insertion members for inserting the contact terminals in through 
holes of the PCB. 

Reference is made to the co-pending international patent 
applications "Method for positioning of at least one component on a printed 
circuit board, method for handling a component and device for carrying 
out such method" and "Device for pre-positioning components in a row for 
subsequent processing as well as such a method", assigned to the assignee 
of the present patent application, and which are herein incorporated by 
reference. 

In the present description, the term press-fit contact 
terminals is generally used to designate a class of contact terminals 
having a retention section for holding and, in general, providing 
electrical contact with plated through holes of a PCB, including crimp 
type terminals. 

The retention section is inserted in a through hole 
of a PCB by a suitably applied force on the contact terminals or the 
housing of the connector. The insertion force to be applied depends, among 
others, on the shape of the retention section of a press-fit contact 
terminal, the thickness of the contact terminal and the PCB, the diameter 
of the hole of a PCB and terminal and plating materials. 



By way of reference, the press-fit insertion force for 
a standard connector module having four or five rows of each six contact 
terminals, such as the METRAL™ backplane connectors having a 2 mm square 
grid contact pitch, ranges from 30 tot 200 Newton for a single position 
or terminal. Hence, for a five row standard module having 30 contact 
terminals, the force to insert the connector into a PCB can be quite high, 
e.g. 600 kg/product. The press block used for the application of such a 
connector has to withstand an even higher force (say a factor 3 for safety) 
of up to and above 1500 kg for a standard connector module. 

Further, connector modules may be end-to-end stackable 
on a'PCB. That is, connector modules designed to be mounted side by side 
without loss of a contact position. In practical applications, several 
connector modules are applied end-to-end stacked, which even increases 
the force requirements of an automatic connector application machine. 

Prior art press blocks, designed for providing an 
application force on the contact terminals, comprise a base or root from 
which a plurality of adjacently parallel spaced tab or fin type insertion 
members extend. At their free end, the insertion members have an 
application face for engaging the contact terminals and applying an 
insertion force thereon. For the application on a PCB of a standard module 
press-fit connector, each such insertion member engages all the adjacent 
contact terminals of a column or row. Dependent on the shape of a contact 
terminal, such as straight or right-angled, during insertion, part thereof 
is received between the spaced insertion members of the press block. 

The space or gap between the insertion members is 
relatively small, because the insertion members apply an insertion force 
directly at the contact terminals. To prevent damages of the contact 
terminals during insertion of a connector on a PCB, in particular in the 
case of misaligned contact terminals, the insertion members of the press 
block require a very low surface roughness. 

In view of the relatively high strength, design accuracy 
and low surface roughness requirements of the insertion members of such 
a press-fit press block, in practice, press blocks are machined by a rather 
expensive spark-erosion process from a block of metal, such as hardened 
machine tool steel. Those skilled in the art of machining techniques will 
appreciate that small tolerances and low surface roughness requirements 
of machined products are inversely proportional to the costs of 
manufacturing such products. Although expensive, spark-erosion has been 



proven to be an economically viable manufacturing process for the type 
of press-fit press blocks acting directly on the contact terminals. 

In applying the above press blocks, those skilled in 
the art will appreciate that insertion members acting on adjacent contact 
terminals will be in a force equilibrium, whereas insertion members at 
an end or outer position of the press block are asymmetrically loaded. 
This imbalance of forces at the outer ends results in a tendency of the 
end insertion members to deflect in outward direction with respect to their 
base. Besides the risk of an improper insertion force on the contact 
terminals, in practice, the deflection also results in tooling rupture 
and eventually breakage of end insertion members, requiring replacement 
of the rather expensive press blocks. 

The risk of tooling rupture is even worse for press 
blocks designed for the insertion of end-to-end stackable connector 
modules. For the application on a PCB of a plurality of end-to-end stacked 
connector modules, in the applicator head of an application machine a 
plurality of press blocks are arranged in cascade. Due to the nature of 
end-to-end stacking, the end or outer insertion members of a press block 
have to be designed with a reduced thickness, in general less than half 
the spacing between adjacent contact terminals. This, such that the overall 
thickness of two adjacent end insertion members of adjacent press blocks 
is equal or less than the thickness of an insertion member in the centre 
part of a press block. By applying a single press block having such reduced 
end or outer insertion members, the risk of deflection and breakage of 
the end or outer members is relatively high. 

Summary of the Invention 

It is an object of the present invention to provide 
an improved press block for the application of press-fit type connectors 
on a PCB with a reduced risk of deflection and rupture of the press block, 
thereby reducing the overall tooling costs of an application machine. 

It is a further object of the present invention to 
provide a press block formed with an improved surface roughness, in order 
to further reduce the risk of damage of contact terminals, in particular 
the finished and/or plated contact ends thereof, thereby increasing the 
freedom of design of the press block. 



It is another aspect of the present invention to provide 
a press-fit connector application device, comprising one or a plurality 
of the above improved press blocks. 

According to the present invention, there is provided 
a press block for use in an application device for through hole mount on 
a Printed Circuit Board (PCB) of a connector having press-fit type contact 
terminals. The press block comprises a plurality of adjacently spaced 
insertion members having an application face for engaging the contact 
terminals and applying an insertion force thereon, and is characterized 
in that an insertion member at an end position of the plurality of 
insertion members, at its application face, connects by one or a plurality 
of reinforcement members to an adjacent insertion member. 

With the reinforcement members according to the present 
invention, which connect an end or outer insertion member to its adjacent 
inner insertion member, the risk of deflection and rupture of an end 
insertion member is tremendously reduced. This, because the reaction forces 
by the contact terminals on an end or outer insertion member of the press 
block are effectively absorbed by the adjacent insertion member, providing 
an overall improved balance of forces and extended life cycle. 

The position of the reinforcement members according 
to the present invention does not interfere with the requirement of end-to- 
end stackability of the press blocks. Because of its enhanced life cycle, 
the press block according to the invention reduces the overall costs of 
a connector application assembly line, not only with respect to reduced 
costs of replacement press blocks, but also due to the reduced number of 
stops of an application machine, resulting in a higher throughput of 
products. 

Spark-erosion is a process wherein the metal product 
is immersed in a fluid electrolyte chemical bath and connected to one pool 
of an electrical power source, the other pool of which is connected to 
a movable electrode. Between the electrode and the product sparks are 
created resulting in locally removal of metal of the product. Although 
the required surface finishing is obtained by the spark-erosion process, 
the freedom of design of a product is limited by the shape of the electrode 
and the local replenishment of electrolyte. Impaired replenishment of 
electrolyte during the process negatively influences the dimensional 
accuracy and roughness consistency of the product. Accordingly, spark- 
erosion is a process which leans itself better for open slot-type 



constructions, such as the prior art press block disclosed above, providing 
a free flow of fluid. 

Although the improved press block according to the 
present invention, with its required strength, dimensional accuracy and 
low surface roughness requirements can be produced, among others, by spark- 
erosion, the present invention provides for an improved manufacturing 
process of press blocks using Metal Injection Moulding (MIM) wherein a 
composite of a polymer mixed with fine grain metal is injection moulded, 
providing an intermediate or semi-finished press block. The polymer of 
the product thus obtained is depleted by heating the moulded product, 
followed by sintering and hardening to obtain the ultimate press block. 
The mechanical strength properties of such a press block resemble the 
spark-eroded machined metal tooling, while providing an improved low 
surface roughness against the same or less production costs. Accordingly, 
within the content of the present patent application, MIM is an 
economically more viable and favourable production process for press 
blocks. 

Due to the moulding type process of MIM, the freedom 
of design is greatly enhanced compared to the spark-erosion process. 
Accordingly, press blocks can be provided to cater a wide variety of 
application requirements, e.g. signal, power, coax and customized connector 
modules. Each optimally designed and shaped according to the invention 
to withstand thousands of application cycles without substantial damage 
of contact terminals, which is virtually impossible to achieve with the 
prior art press blocks. 

In a further embodiment of the invention, an even 
enhanced mechanical strength is achieved by mutually connecting, by 
reinforcement members, a plurality or all of the insertion members of a 
press block at their application face. It will be understood that the 
reinforcement members have to be positioned, such that no interference 
is provided with a proper insertion of contact terminals nor in that the 
risk of damage of contact terminals is increased. 

In a yet further embodiment of the press block according 
to the invention, wherein the insertion members comprise parallel spaced 
tabs or fins, the reinforcement members comprise struts extending 
transverse to the parallel tabs. Such struts may be provided at one or 
each longitudinal edge of the insertion members and/or transverse at the 
surface part of the insertion tabs. 



In a preferred embodiment of the improved press block 
according to the invention, in particular for the insertion of straight 
contact terminals, the mutually connected insertion members comprise an 
application face having the form of an application or load bearing cellular 
surface comprising an array of apertures for receiving the contact 
terminals. Such a "closed" structure provides for a greatly enhanced 
mechanical strength and hence number of application cycles compared to 
the prior art press blocks having a "split" or "open" structure, i.e. 
wherein the insertion members at their application face do not connect. 

Preferably, the press block comprises a housing of which 
" the application or load bearing surface is formed by a peripheral surface 
of the housing. Using MIM, the application or load bearing surface can 
be of a relatively small thickness preventing as much as possible damage 
of misaligned or loosely seated contact terminals in a connector module. 

In particular with respect to a press block having an 
application surface or load bearing surface acting on the contact terminals 
of a connector, machining thereof by spark erosion to obtain the required 
surface roughness, is a very complicated and costly process of tooling 
manufacturing connecting to MIM. 

For the purpose of positioning a press-fit connector, 
such as a receptacle connector for mounting on a PCB, the housing may 
comprise external means for holding and positioning of the connector at 
the press block. These external means can be advantageously designed and 
positioned to fit with existing receptacle connectors and for positioning 
and guiding of the press block with regard to the contact terminals of 
the connector. This, to even further reduce the risk of damage of the 
contact terminals by scratching or otherwise touching of the contact 
terminals and the press block. 

For use in a press-fit connector application device, 
such as disclosed in the co-pending international patent application 
entitled " Method for positioning of at least one component on a printed 
circuit board, method for handling a component and device for carrying 
out such method", the press block according to the invention can be 
provided with means for mounting thereof in an application machine for 
through hole PCB mount of a press-fit connector. 

A press-fit connector application device comprising 
an improved press block as disclosed above, forms part of the present 
invention. 



The above and other features and advantages of the 
present invention will be readily apparent to one of ordinary skill in 
the art from the following written description when read in conjunction 
with the drawings in which like reference numerals refer to like elements. 

Brief Description of the Drawings 

Figure 1 shows, in a schematic and illustrative manner, 
in exploded view, part of a prior art application device for the 
application of press-fit connectors on a Printed Circuit Board (PCB). 

- : Figure 2 shows, in a schematic and illustrative manner, 

a plurality of press blocks shown in fig. 1, end-to-end stacked. 

Figure 3 shows, in a schematic and illustrative manner, 
partly broken, end-to-end stacked press-fit connector modules before 
application thereof on a PCB. 

Figure 4 shows, in a schematic and illustrative manner, 
a side view of another prior art press block. 

Figure 5 shows, in a schematic and illustrative manner, 
a plurality of press blocks shown in fig. 4 adjacently mounted in an end- 
to-end stacked fashion. 

Figure 6 shows, in a schematic and illustrative manner, 
partly broken, the press block shown in fig. 4 inserted in a receptacle 
press fit connector, applied on a PCB. 

Figure 7 shows, in a schematic and illustrative manner, 
a preferred embodiment of the improved press block according to the present 
invention, from its application surface. 

Figure 8 shows, in a schematic and illustrative manner, 
a sectional view of the press block shown in fig. 7 along the line VIII- 
VIII thereof. 

Figure 9 shows, in a schematic and illustrative manner, 
a cross sectional view of the press block shown in fig. 7, inserted in 
a receptacle press-fit connector. 

Figure 10A shows, in a schematic and illustrative 
manner, on an enlarged scale, the surface of an insertion member machined 
by spark-erosion. 

Figure 10B shows, in a schematic and illustrative 
manner, the surface of an insertion member produced from Metal Injection 
Moulding (MIM) according to the present invention. 
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Figure 11 shows, in a schematic and illustrative manner, 
in perspective view, an improved press block according to the present 
invention for use with a right-angled press-fit connector. 

Detailed Description of the Embodiments 

In the following description, for purposes of 
explanation and not limitation, specific details are set forth, such as 
particular designs, components etc. in order to provide a thorough 
understanding of the invention. However, it will be apparent to one of 
ordinary skill in the art that the present invention may be practised in 
other embodiments that depart from these specific details. 

Fig. 1 shows, in a schematic and illustrative 
perspective view part of a prior art press-fit tooling set of a press-fit 
connector application machine comprising an applicator head or press block 
unit 1. 

The applicator head 1 comprises a T-shaped slot or 
groove 2 for slidingly receiving a correspondingly T-shaped mounting part 
or base 4 of a press block 3. From the base 4 parallel spaced tab or fin 
type insertion members 5 extend. The press block 3 can be positioned in 
the applicator head 1 by clamp means 6, 7 which engage the applicator head 
1 on both sides of the press block 3. The clamp means 6, 7 can be fixedly 
positioned in the applicator head 1 by screws and bolts 8, 9 respectively. 

In the figure a receptacle connector 10 is shown, 
comprising a plurality of press-fit terminals 11, having a contact end 
12, a connection end 13 and a press-fit section 14 positioned between the 
contact end 12 and the connection end 13 for through hole mount in a 
through hole 16 of a Printed Circuit Board (PCB) 15. 

In use, the applicator head 1, with the press block 
3 mounted therein, receives an insertion force at its upper surface 18 
in the direction of the arrow 17. The PCB 15 is rigidly supported by a 
PCB support member 19, forming part of the press-fit connector application 
machine. 

During insertion, the press block 3 with its insertion 
members 5 engage the contact terminals 11 from their contact end 12. After 
suitable positioning of the contact elements 11, i.e. their contact ends 
13 with respect to the holes 16 of the PCB, an insertion force in the 
direction of the arrow 17 is applied at the contact terminals 11 by the 



9 

insertion members 5 of the press block 3. This to insert the press-fit 
section 14 of the contact terminals 11 in the corresponding through hole 
16 of the PCB 15. Thereafter, the press block 3 is retracted and the 
insertion, positioning and press-fit cycle is repeated for a next connector 
5 10. 

Fig. 2 shows three press blocks 3 of figure 1, side 
by side arranged in a end-to-end fashion for the insertion of three 
connector modules 10 end-to-end stacked as shown in fig. 3. That is, the 
spacing 23 between opposite insertion members 20, 21 is equal to the 
10 spacing 24 between insertion members 22 in the centre of the press block 

3. -: 

Fig. 3 shows, in a partly broken fashion, three 
connector modules 10, positioned in a end-to-end stacked manner on the 
PCB 15. The connectors 10 are shown prior to their application on the PCB 
15 15 by the press block arrangement of fig. 2. 

Fig. 4 shows a front view of another prior art press 
block 25, comprising parallel spaced tab or fin type insertion members 
26 extending from a base or root 4. The difference between the press block 
3 shown in figures 1 and 2 and the press block 25 comprises end or outer 
20 insertion members 27 having a thickness equal or less than half the 
thickness of the centre insertion members 22. This to provide end-to-end 
stackability of press blocks 25, as shown in figure 5. 

In fig. 5, it can be viewed that the overall thickness 
of oppositely arranged end insertion members 27 equals the thickness of 
25 the middle insertion members 22. 

Fig. 6 shows, in a partly broken view, the press block 
25 inserted in a connector 10, in its position after application on the 
PCB 15. 

As can be seen from fig. 6, the contact terminals 11, 
30 with their contact end 12, are received in the space 24 between the 
insertion members 26 which, with their application face 28 at the free 
end of the insertion members 26 engage the contact terminals 11 at slanting 
shanks 29 thereof, as more clearly shown in the enlarged detailed view 
A in fig. 6. 

35 The slanting shanks 29 of the contact terminals 11 

extend beyond and above the bottom 31 of the housing 30 of a connector 
10. Accordingly, the insertion force applied by the insertion face 28 of 
the insertion members 26 acts directly on the contact terminals 11, i.e. 
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their slanting shanks 29 of the press-fit section 14 and not on the plastic 
housing 30 of the connector 10. Accordingly, the force for press-fit 
application of the connectors 10 is directly applied by the press block 
25 on the individual terminals 11 rather than indirectly via their plastic 
5 housing 30. 

The middle insertion members 22 in fig. 6 act with their 
insertion face 28 on both sides at a contact terminal 11. However, this 
is not the case for the end or outer insertion members 27. The forces of 
reaction of the shanks 29 of the contact terminals 11 act along more or 

10 less opposing vectors defined by the shank angle. Although there is a force 
equil-ibrium with regard to the insertion members 22 in the centre of the 
press block 25, this is not the case for the end insertion members 27 which 
experience a resulting torque or bending force in outward direction with 
respect to the base 4, schematically indicated by arrow 32. This imbalance 

15 at the outer insertion members 27 effectively results in a tendency of 
outward deflection of the end insertion members 27, with the risk of an 
improper insertion force applied to the respective outer contact terminals 
and rupture or breakage of the end insertion members 27 itself. The risk 
of breakage is further increased by the fact that the end insertion members 

20 27 have to be produced with a reduced thickness in the case of end-to-end 
stackable press blocks 25. 

For a press block 3 shown in fig. 2, if applied singly, 
an outward deflection torque is exerted on the end insertion members 21. 
Although the end insertion members 21 do not suffer from a reduced 

25 thickness, in practice, there is a substantial risk of tool breakdown. 

As illustratively shown in fig. 6 the insertion members 
26, during the insertion thereof, closely slide between the contact ends 
12 of the contact terminals 11 such that the insertion faces 28 can engage 
the contact terminals 11 at their slanting shanks 29. In order to avoid 

30 damage of the contact ends 12, which in practice can be gold or other nobel 
metal plated contact ends, the insertion members 26 have to be provided 
with a highly finished surface having a low as possible surface roughness. 

In practice, within economically feasible conditions, 
this is achieved by machining a block of metal using the spark-erosion 

35 process, as disclosed above. For this type of product, conventional 
machining techniques can only be applied at the expensive of extremely 
high manufacturing costs, rendering the product not economically viable. 
Press blocks manufactured by conventional machining techniques are 
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generally used for providing an insertion force on the connector housing, 
i.e. not on the contact terminals itself. Those skilled in the art will 
appreciate that applying the insertion force on the connector housing 
involves a great risk of damage. 
5 Figure 7 shows a front view of an improved press block 

35 according to the present invention, wherein the insertion members, such 
as the insertion members 36 are mutually connected by reinforcement members 
37 providing an insertion face having a cellular shape, i .e. an appl ication 
surface 39 comprising a plurality of apertures 38. 

10 The reinforcement members 37, comprising connecting 

struts which connect adjacent insertion members 35 transverse or 
perpendicular at their application face, act to balance the forces of 
reaction on the application surface 39 by the contact terminals 11 during 
insertion thereof in a PCB 15. 

15 The increased mechanical strength of this cellular or 

"closed" press block 35, compared to the "open" or "split" press blocks 
3, 25 as shown in figs. 2 and 5, respectively, results in an enhanced life 
cycle and a lesser risk of rupture or breakage of the end or outer 
insertion members 40 which, like the end insertion members 27 of the press 

20 block 25, may have a reduced thickness for end-to-end stackability of the 
press blocks 35. 

The novel and inventive concept of a press block 
according to the present invention, in its basic form, is the provision 
of reinforcement members 37 connecting an end insertion member 40 with 

25 its adjacent insertion member 36 at their application face. With such 
reinforcement members 37, during insertion of a press-fit connector, the 
outward deflective force at the end insertion members 40 is effectively 
transferred and absorbed by the adjacent insertion members 36. Those 
skilled in the art will appreciate that an improvement is already achieved 

30 by reinforcement members 37 provided at one or both of the edges of the 
insertion members 36, 40 and/or positioned at the surface area of the 
insertion members 36, 40. That is, the insertion members 36 may be shaped 
like the insertion members 5, 26 of figures 2 and 4, respectively. 

In fig. 8, showing the cross section view along the 

35 line VII I-VI I I of figure 7, the closed or housing structure of the press 
block 35 becomes evident, i.e. comprising side walls 41, 42 connecting 
to the application surface 39 and the end insertion members 40. Due to 
the improved structural strength of the press block 35 according to the 
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invention, the insertion members 36 do not have to extend along the width 
of the side walls 41, 42. Hence, as shown, the insertion members 36 can 
be provided with a greatly reduced length, which reduces the risk of damage 
of the contact terminals 11, in particular skew or misaligned or loosely 
5 seated contact terminals in a connector module when the press block 35 
is inserted along the contact ends 12 thereof, as illustratively shown 
in figure 9. 

The apertures 38, i.e. the insertion face of the 
insertion members 36, 40 can be provided with a suitable shape for engaging 

10 the shanks 19 of a contact terminal 11, such as a funnel-shape or outwardly 
flareB 49, leaving a very small area or thickness 46 of the application 
surface 39 which is in close proximity to a contact terminal. That is, 
small with respect to the length of the contact terminal received by an 
aperture 38. Thereby minimizing the risk of damage of the nobel metal 

15 plated contact ends 12 of contact terminals. 

As shown in figures 7 and 8, the housing of the closed 
press block 35, i.e. the side wall 42 thereof, can be provided with guiding 
and positioning means, such as the pins 43 and guiding lobes 44 for guiding 
and positioning of the press block 35 during its insertion in the connector 

20 10. Illustrative shown in figure 9. The pins 43 and guiding lobes 44 may 
be adapted to a particular type of connector. Further, at the back 45 of 
the press block 35, means for mounting in an application head 1 can be 
provided, such as the base 4 in figure 1. Of course other suitable mounting 
means are feasible. 

25 The press block 35, i.e. its apertured application 

surface 39, is extremely complicated and hence economically not viable 
to manufacture by spark-erosion. According to the invention, the press 
block 35 or a less complicated structure, such as in which only the 
insertion members 36 and 40 connect by reinforcement members 37, can be 

30 advantageously manufactured by a Metal Injection Moulding (MIM) process. 

MIM is a process wherein a composite of a polymer is 
mixed with fine grain metal (like steel or titanium) and is injection 
moulded to provide an intermediate or semi-finished press block. In a next 
step, the product is heated at a temperature of about 140 to 150 °C to 

35 deplete the polymer. The ultimate product is than obtained by sintering 
and hardening steps. The mechanical strength properties of the thus formed 
press block resembles a machined metal tool ing. Since the initially moulded 
material comprises almost 30% polymer, which is subsequentially driven-off 
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during formation of the final product, part shrinkage and temperature 
control during the process defines the dimensional accuracy of the final 
product. It has been found that an end product with a required tolerance 
of about 0.05 mm can be obtained with a surface roughness which is even 
5 less than a spark-eroded machined press block, without increasing the 
production costs. 

For comparison purposes figure 10A shows, on an enlarged 
scale, detail B of figure 9 of the surface 46 of a press block machined 
by spark-erosion. As illustrated, spark-erosion provides a "concave" 

10 surface profile 47. 

~T Figure 10B shows, on a enlarge scale, detail B of the 

surface 46 of a press block manufactured by MIM. Such a moulded (MIM) 
tooling obtains a "convex" surface profile 48. It will be apparent that 
a convex surface roughness results in a reduced risk of damage to the 

15 mating contact ends 12 of the contact terminals 11 compared to the concave 
surface roughness of the spark-eroded press block. 

Figure 11 shows a press block 50 for use with a 
connector 51 having right-angled press-fit contact terminals 52. 

According to the present invention, the end insertion 

20 members 53 of the press block 50 connect by a transverse strut-like 
reinforcement member 55 to their adjacent insertion member 54. The 
reinforcement members 55 are positioned at the outer edge of the insertion 
members 53, 54. The press block 50 can be provided either by spark-erosion 
or, according to the invention, by a MIM process. 

25 Although the invention has been described and 

illustrated with respect to a preferred embodiment, comprising an apertured 
appl ication surface and pin-type contact terminal s, the novel and inventive 
idea can be applied with the same advantages for a plurality of connectors 
having other than pin-type contact terminals and differently shaped 

30 housings. Such as power and coax contact terminals having flat and circular 
shapes, respectively. 

Tests have shown that the press block according to the 
invention, due to its enhanced mechanical strength, can be used with a 
variety of press-fit sections up to and including the well-known "H-shape" 

35 requiring an insertion force of about 100 N and connector modules of over 
30 contact terminals. 
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Claims 

1- A press block for use in an application device for 

through hole mount on a Printed Circuit Board (PCB) of a connector having 
5 press-fit type contact terminals, said press block comprising a plurality 
of adjacently spaced insertion members having an application face for 
engaging said contact terminals and applying an insertion force thereon, 
characterized in that an insertion member at an end position of said 
plurality of insertion members, at its application face, connects by at 
10 least one reinforcement member to an adjacent insertion member. 

" 2. A press block according to claim 1, wherein adjacent 

ones of said plurality of insertion members at their application face 
connect by reinforcement members. 

3. A press block according to claim 1 or 2, wherein said 
15 insertion members comprise parallel tabs and wherein said reinforcement 

members comprise connecting struts extending transverse to said parallel 
tabs. 

4. A press block according to claim 2 or 3, wherein said 
plurality of connected insertion members comprise an application face 

20 having the form of an application surface comprising an array of apertures 
for receiving contact terminals. 

5. A press block according to claim 4, comprising a 
housing, a surface of which comprising said application surface. 

6. A press block according to claim 4 or 5, wherein said 
25 application surface having a thickness which is small compared to the part 

of a contact terminal received by said apertures. 

7. A press block according to claim 4, 5 or 6, wherein 
said apertures are outwardly flared for receiving a contact terminal. 

8. A press block according to claim 5, 6 or 7 wherein said 
30 housing comprises end surfaces arranged to provide for end-to-end stacking 

of press blocks, for the insertion of connectors having dimensions, in 
terms of contact terminals, exceeding the dimensions of a single press 
block. 

9. A press block according to claim 5, 6, 7 or 8, wherein 
35 said housing comprises external means for holding and positioning of said 

housing into a receptacle connector prior to the mounting thereof on a 
PCB. 
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10. A press block according to claim 5, 6, 7, 8 or 9, 

wherein said housing is provided with means for mounting of said press 
block in an application head of an application device for through hole 
PCB mount of a press-fit connector. 
5 11. A press block according to any of the preceding claims, 

formed by Metal Injection Moulding (MIM) wherein a composite of a polymer 
mixed with fine grain metal is injection moulded, the polymer is depleted 
by heating from the moulded product, and the product thus obtained is 
sintered and hardened. 
10 12. A press-fit connector application device, arranged for 

through hole mount on a printed circuit board of a press-fit type 
connector, said application device comprising a press block according to 
any of the previous claims. 



Abstract 



A press block (35) for use in an application device 
for through hole mount on a Printed Circuit Board (PCB) of a connector 
having press-fit type contact terminals. The press block (35) comprises 
a plurality of adjacently spaced insertion members (36) having an 
application face (39) for engaging the contact terminals and applying an 
insertion force thereon. At least one insertion member (36) at an end 
position (40) of the plurality of insertion members (36), at its 
application face (39), connects by at least one reinforcement member (37) 
to an adjacent insertion member (36). Preferably, a plurality of insertion 
members (36) at their application face (39) connect by reinforcement 
members (37). The press block (35) is advantageously produced by Metal 
Injection Moulding (MIM). 
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